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their full activity till they have arrived at maturity. What sur- 
prises me is, that in spring I find a much larger number than I find 
now (September). I see none, for instance, in a state of infancy. 
I may add, that in spring it is principally in a kind of reddish scum, 
which accompanies the green matter, that I meet with the greatest 
number of Naviculce, and that now I find less of this scum, which 
perhaps depends upon the fact that the water in the basin is more 
agitated in summer, — a time when the water is incessantly pumped 
up for invalids. 

“ As regards the marginal striae, I offer the following remarks : — 
M. Quatrefages, who has been at Vichy for his health, examined the 
Algae with me, and has endeavoured to discover if the Naviculce really 
possess these striae. By the help of oblique illumination, we have 
clearly established their existence, at least in some individuals. We 
are not certain that they are present in all, for on some we have seen 
them distinctly on one side only and not on the other, while in other 
individuals we have not been able to discover them on either. I 
cannot doubt then, that at least a certain number of Naviculce do 
not present striae, though they are perceptible sometimes on either 
margin, sometimes on one only. M. Quatrefages, equally with 
myself, has observed the movements which I have described. Finally, 
the endochrome in the living organism is not green but yellow, ex- 
actly, in fact, as you see it in the dead specimens.’ 5 

Hoping that the worthy author will be indemnified for the con- 
siderable outlay which the publication must have cost him, we com- 
mend this work to the attention of our botanical friends. 
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March 13, 1855. — Dr. Gray, F.R.S., Vice-President, in the Chair. 

An Arrangement of the Families of Echinida, with 
Descriptions of some New Genera and Species. 

By Dr. John Edward Gray, F.R.S., V.P.Z.S., P.B.S. etc. 

MM. Agassiz and Desor have given the generic characters and a 
list of the species of Echinida , but do not divide the genera of the 
normal division into families. I propose to divide them into the 
following groups. 

The Echinida acrocystos , or those which have a vertical dorsal 
vent, a regular globular body, with an inferior central circular mouth, 
armed with conical jaws, furnished with five elongate acute teeth, and 
with the ambulacra forming continuous vertical bands from the mouth 
to the vent. They may be divided into the following families. 

I. Tubercles of spines perforated; spines elongate ; body circular. 

Fam. 1 . Cidarid^e. 

Ambulacra narrow, formed of double pores ; interambulacral 
plates few, with a single large tubercle ; spines thick, solid. 
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1. Cidaris . Tessera even-topped. 

2. Goniocidaris . Tessera bevelled on the edge. — G . pistillaris . 

Fam. 2. Diademadas. 

Ambulacra narrow, of one series of double pores ; interambulacral 
plates numerous, with two or more rows of tubercles ; spines slender, 
often tubular. 

1 . Astropyga . Body depressed ; ambulaeral area with very small 
crowded tubercles, bearing very thin spines, much smaller than the 
interambulacral spines and tubercles; interambulacral area with 
smooth bands. 

2. Garelia . Body depressed ; ambulaeral area narrow, with two 
or four series of small tubercles, and thin spines ; interambulacral 
area with oblique series of large tubercles and spines, but without 
any smooth band ; spines tubular. 

3. Diadema. Body globular or subdepressed; ambulaeral area 
with the same sized tubercles and spines as the interambulacral area. 

II. Tubercles imperforated . 

Echinidce , Gray, 1828. 

Fam. 3. Arbaciadae. 

Ambulaeral area narrow ; ambulacra narrow, with a single series 
of double pores ; body circular ; spines short, solid. 

1 . Agarites. Upper surface of the interambulacral area without 
tubercles. 

2. Arbacia. The upper and lower surface of the interambulacral 
area covered with tubercles. 

Fam. 4. Hipponoid^. 

Ambulaeral area as wide as the interambulacral ; ambulacra wide, 
formed of three separate vertical rows of double pores. Body cir- 
cular ; shell thin. 

1. Amblypneustes . Body high; porous zones not quite regular; 
mouth small, entire. — A. ovum, 

2. Boletia, Body depressed ; porous zones regular, inner sepa- 
rated by a vertical series of tubercles ; mouth very large, with five 
deep slits. — B. pileolus, 

3. Hipponoe (Gray, 1841). Body swollen; two outer porous 
zones regular ; middle one interrupted ; mouth small, slightly cut. — 
II. Sardica, 

4. Holopneustes . Body swollen ; two outer porous zones regular ; 
middle one separate or interrupted ; mouth small, entire. — II. poris - 
simus . 

Fam. 5. Echinidas. 

Ambulaeral area half as wide as the interambulacral area, with 
two (or three) close series of double pores, placed in threes ; buccal 
membrane naked ; body circular. 
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Dr. Gray on the Echinida. 

A. With angular ‘pores at the junction of the plates, 

1. Mespilia . 2. Microcyphus . 3. Salmacis. 4. Temnopleurus . 

B. Without any pores at the angles of the plates, 

5. Echinus, 6 . Psammechinus, 7. Heliocidaris, 

Fam. 6 . Echinometrad^e. 

Ambulacral area only half as wide as the interambulacral area ; 
ambulacral pores in groups of four or more, forming an arched series 
round the ambulacral tubercles. 

A. Body circular, 

1. Strongylocentrotus, Spines equal, subulate, short. 

B. Body oblong. 

2. Echinometra , Spines subulate, subequal. 

3. Holocentronotus. Spines of back elongate, subtriangular ; of 
the oral side large, spathulate. 

4. Colobocentrotus. Spines of the back very short, truncated ; of 
the oral side spathulate. 

Dr. Gray described the following species, which he regards as new, 
from the British Museum Collection. 

Genus Cidaris. 

* Spines smooth or granular. 

1. Cidaris ornata. 

Depressed. Tubercles of interambulacral area rather distant; 
spines lanceolate, subulate, depressed, white, red-ringed ; base with 
series of small red spots and with regular longitudinal series of gra- 
nules ; each side with one, and the upper surface of the base with two 
series of white angular spines ; spinules white, with a central red 
streak. — Ha b. East Indian Seas. 

** Spines verticillate-spinose. 

2. Cidaris verticillata. 

Depressed. Interambulacral tubercles rather far apart ; spines of 
upper surface rather elongate (about as long as the diameter of the 
body), subulate, smooth ; some subulate at the top, others with 
scattered conical spines, others obliquely truncated, cupped, and 
spinose at the tip ; spines of lower surface shorter, cylindrical, trun- 
cated, granular near the tip ; those of the oral surface much spotted, 
truncated, compressed and largely granular near the end. 

Hab. ? 

3. Cidaris annulata. 

Orange. Bather depressed. Interambulacral tubercles of moderate 
size, far apart ; spines elongate, subulate, tapering, red and white 
ringed; suprabasal ringw 7 hite; with longitudinal ridges. The ridges 
of the lower half of the spines spinulose and with scattered larger 


282 Zoological Society . 

spines; sometimes placed in lines. The dorsal spines sometimes 
truncated and slightly cupped at the tip ; ambulacral spinules nar- 
row, flat. 

Hah . West Indies. 

4. ClDARIS SPINULOSA. 

Interambulacral tubercles small, very far apart ; spines elongate, 
fusiform, red-brown, with close squamose longitudinal ridges and 
scattered sub vert icillate acute and small spines ; the dorsal spines 
truncated, cupped and spinose at the end; ambulacral spinules 
narrow. — Hab . ? 

Genus Astropyga. 

5. Astropyga depressa. 

Shell depressed, very thin ; ambulacra swollen ; interambulacral 
area with a very wide smooth band in the middle and on each side 
of the upper part ; the lower part of the centre of each area with 
three oblique series of larger tubercles; ovarian plate broad, trian- 
gular. — Hab . ? 

Genus Garelia. 

Ambulacra broad ; the pairs of pores crowded, so as to form two, 
or rarely three, series ; ambulacral area narrow, upper part with four 
series of small, and lower part with two or four series of rather larger 
tubercles ; spines of ambulacral area bristle-like, very slender ; in- 
terambulacral area with several oblique series of larger tubercles, 
without any smooth band on the back near the crown ; ovarian 
plates moderate, triangular. 

* Ambulacra convex ; area linear ; spines elongate , subulate , hollow , 
covered with whorls of lanceolate scales . 

6. Garelia ^qualis. 

Ambulacra convex ; ambulacral area with two series of tubercles, 
the outer series rather the largest, rather narrowed below ; upper 
side of ambulacral area with 5 r 5 oblique series of larger tubercles ; 
ovarian plate elongate trigonal ; spines purple, or purple and white 
ringed. 

Var. a. With spines pale, white-ringed. 

Var . /3. Spines purple ; underside obscurely pale banded. 

Var . y. Spines purple, not banded. 

Hab. Mauritius. 

** Ambulacra flat ; area wide , with four or five series of spines , 

near vertex narrow , with two series of tubercles below ; spines 

subulate , tapering , longitudinally striated . 

7. Garelia clavata. 

Interambulacral area with four oblique series of larger tubercles ; 
ambulacra slightly raised ; the upper part of the area near the crown 
broad ; each side with two or four or six series of small tubercles ; 
the lower part narrow, with a single series of rather larger tubercles. 
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Genus Toreumatica. 

* Transverse sutural grooves wide and deep; back granular. 

8. Toreumatica Hardwickij. 

Transverse sutural groove deep, wide ; tessera of interambulacral 
area high, about twice as broad as high, with one large and several 
scattered unequal smaller tubercles. 

Hab. ? Presented by General Hardwicke. 

## Transverse sutural grooves narrow and small ; back equdlly 

granular . 

9. Toreumatica granulosa. 

Transverse sutural groove narrow and shallow; interambulacral 
tessera with a subcentral row of large, and numerous nearly equally 
scattered smaller tubercles. Near the circumference the secondary 
tubercles become more distinct. Base concave. 

Hab . ? 

*** Transverse sutural grooves indistinct ; back equally tubercular . 

10. Toreumatica Reevesii. 

Depressed, thin ; tessera of interambulacral area with a single series 
of large, and several unequal-sized smaller tubercles. Under-side 
rounded, concave in the middle ; ambulacral area with two, inter- 
ambulacral area with three rows of subequal tubercles ; holes between 
tessera distinct, between ambulacral tessera circular and deep. 

Hab . China. Presented by J. R. Reeves, Esq. 

**** Transverse sutural grooves indistinct; hack with a smooth bandy 
near the suture between the interambulacral areas. 

11. Toreumatica concava. 

Depressed, thin ; middle between two interambulacral areas on 
the back smooth; interambulacral tessera with a few unequal tuber- 
cles near the ambulacra. Under-side deeply concave, largely tuber- 
cular; ambulacral area with two, interambulacral with three series of 
large tubercles. — Hab. China. 

BOTANICAL SOCIETY OF EDINBURGH. 

January 10, 1856. — Colonel Madden, President, in the Chair. 

The following papers were read : — 

1 . “ On some Species of Epilobium ” by Charles C. Babington, 
M.A., F.R.S. &c. (See page 236.) 

2. <c Observations on the Pollen Tube, its growth, histology, and 
physiology/’ by P. Martin Duncan, M.B. Lond., F„G.S. &c. 

The author details experiments made on Tigridia conchiflora. In 
this plant the style and stigma are at least 4 inches in length, and 
after the lapse of fourteen hours from the application of pollen-grains. 


